Response of mitochondrial fusion and fission protein gene expression to exercise in rat skeletal muscle.
The purpose of this study was to investigate the changes in the gene expression of Mitofusion (Mfn) 1 and 2 and Fission 1 (Fis1) and mitochondrial energy metabolism in response to altered energy demand during prolonged exercise in rat skeletal muscle. Male Sprague-Dawley rats were subjected to an acute bout of treadmill running at various durations and killed immediately or during recovery. Mfn1/2 and Fis1 mRNA and protein contents, reactive oxygen species (ROS) generation, state 3 and state 4 respiration rates, trans-innermembrane potential and ATP synthase activity were measured in isolated muscle mitochondria. We found that (1) Mfn1/2 mRNA contents were progressively decreased during 150 min of exercise, along with decreased Mfn 1 protein levels. Fis1 mRNA and protein contents showed significant increases after 120-150 min of exercise. These changes persisted through the recovery period up to 24 h. (2) Mitochondrial ROS generation and state 4 respiration showed progressive increases up to 120 min, but dropped at 150 min of exercise. (3) State 3 respiration rate and respiratory control index were unchanged initially but decreased at 150 and 120 min of exercise, respectively, whereas ATP synthase activity was elevated at 45 min and returned to resting level thereafter. Our data suggested that the gene expression of mitochondrial fusion and fission proteins in skeletal muscle can respond rapidly to increased metabolic demand during prolonged exercise, which could significantly affect the efficiency of oxidative phosphorylation.